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An accurate and unified description of the non-hadronic electroweak interactions 
of light- and heavy-mesons is possible when the dressing of quark propagators and 
the finite size of hadronic bound states is explicitly accountcd for. 

The studjfl of non-hadronic electroweak interactions is an excellent way 
to learn more about the long-range behaviour of the QGI) interaction because 
the probes are very well understood. This is importantfl because only with a 
quantitative understanding of this part of the interaction can the properties of 
the deconfinement and chiral symmetry restoration transitions be determined. 

Light- and heavy-mesons are bpund states of a dressed-quark and -anti- 
quark. That dressing is describedcl by the quark Dyson-Schwinger equation 
(DSE). Heavy quarks are distinguished by their almost momcntum-indepen- 
dent mass function, which suggests the approximation: 

^q'(p) = + Q = c,5, (1) 

where Mg is a constituent-heavy-quark mass parameter. This behaviour is 
in marked contrast to the significant momentům dependenceEJ of hght u-, d-, 
s-quark propagators. 

Bound states are described by a Bethe-Salpeter amphtude, which char- 
acterises the restrictions on the relative momentům of the constituents. This 
means that a further approximation to Eq. 

Sqik + P) = \ 'l'^^ + O (|fc|/MQ, EnlM(^ (2) 

where =: mír^^ —'■ (-AÍQ + ^-íf)^^, mu is the hadron's mass and k is the mo- 
mentům of the hghter constituent, can only be reliable if hoth the momentum- 
space width of the Bethe-Salpeter amplitudě, w/f , and the binding energy, 
are significantly less than Mq. 
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Table 1: The 16 dimension-GeV (upper section) and 26 dimensionless (lower section) quan- 
tities used in x^-fittmsrtbe-iparameters. The "Obs." column contains other calculations or 
experimental resultsH'Q'Q~t3- 



The DSE framework reproduces all of the acknowledged consequences of 
heavy-quark symmetry and predicts that the mass of jE heavy-meson rises lin- 
early with the current-mass of its heaviejat.constitucntEJ This last result foUows 
from a simple formula, exact in QCDpQ which also yields the Gell-Mann- 
Oakes-Renner relation in the hmit of small current-quark masses and hence 
unifies the heavy- and Ught-quark extremes. 

EarUer workd provides the foundation for a phenomenological apnhcation 
of the DSEs to an extensive but not exhaustive body of observables:El heavy- 
meson leptonic decays, semileptonic heavy-to-heavy and heavy-to-hght tran- 
sitions - B D* , D, p, tt; D ^ K* , K, tt, radiative and strong decays - 
Bf. — > -B(s)7; D^^^s £'(s)7, Dn, and the rare B — > K*^ flavour-changing 
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neutral-current process. A characterisation of the dressed-quark propagators 
and bound statě amplitudes employing ten parameters, plus the four quark 
masses, is used in a x^~^^ to -/Vobs = 42 heavy- and light-meson observables. 

This yields current-quark masses mu,d = 5.4 MeV, nig = 119 MeV, consti- 
tuent-quark masses = 1.32 GeV, Mb = 4.65 GeV, and ujh = 1.81 GeV 
for the width of the Gaussian Ansatz for the heavy-meson Bethe-Salpeter am- 
phtude, with x^/d.o.f = 1.75 and X^/^ohs = 1-17. The quahty of the fit is 
illustrated in Table 1. 

The results indicate that the heavy-meson binding energy is large, which 
means that in current experiments there is a signficant deviation from the 
predictions of heavy-quark symmetry, even in many ratios of observables. The 
deviations are < 30% in 6 — > c transitions and can be as large as a factor of 
2 in c — > cí transitions. Further, the demonstrated phenomenological efíicacy 
of Eq. (|lj) and the more sophisticated description required for the light-quark 
propagátor provides semi-quantitative constraintso on the behaviour of the 
QCD interaction at large distances. 
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